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Methods

Introduction
•
•

• We tested the effectiveness of using
electrochemistry to irreversibly damage Tobacco
Mosaic Virus (TMV)

Untreated TMV

Electrochemical Procedure:
Set up elect rochemical cell
Solution: 50ml of Phosphate Buffer Solution
(PBS)+ 25ml TMV in beaker
Electrodes: Boro n-Doped Diamond coated
Niobium (Nb/BDD)
Voltage: S0V
Amping time: 30mins

• Technique could assist in development of highly
targeted and effective vaccines.
• Results suggest irreversible damage of TMV virions.

Background

Figure 2: Electrochemical apparatus
used to damage TMV

• Rod-shaped plant virus
• 2000+ identical coat protein subunits surrounding a
single ribonucleic acid (RNA) strand
• Non-toxic to humans
Infects a wide range of plants and is easily
transferred from one plant to another
• Infection results from direct contact with surface
wounds on plants
• Causes impeded chloroplast development, stunted
growth, mosaic pattern discolorations, and lesions
on plant leaves (Creager et al., 1999).
• Contains unique physical properties that can be
adapted for use in many fields

Fig. 8 Results of the pinto bean plant experiment weeks 1-4.

Figure 4: Cyclic Voltammograms, UV-Vis and NMR of TMV
CV of Electroche mically

Fig. 2 TMV solution during electrochemical

• Purpose: To verify if electrochemistry can be used
to selectively damage TMV and be used to create
highly targeted vaccines.

UV-Vis of Electrochemlcally
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NMR of TMV B efore Experiment

"amping" process

Conclusion
• Electrochemistry effectively produced
irreversible changes in TMV samples
• Bubbles and color changes were
observed
• Changes observed in CV, UV-Vis and
NMR spectra
• Decrease in plant symptoms suggests
decease in potency
• Limitations:
• Contaminants in TMV sap
• Lack of literature
• Inability to assess structural damage
• Future work:
• More trials
• Vary applied voltage
• Vary " amping" time
• Advanced spectroscopic techniques
{Surface-Enhanced Raman
Spectroscopy)
• TMV immunity
• With more testing and improvements,
this new technique could help develop
highly-targeted and effective vaccines.
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Preliminary results
Bubbling/color changes
Markedly different CV curves, and NMR/UVVis spectra
• Plants infected with electrochemically-amped
TMV developed a lot less symptoms
• Plants infected with the unamped TMV
developed severe deformities such as round,
crumpled edges, yellow discoloration and lots
of dark spots
•

Fig. 1 A) The nucleocapsid structure of TMV B) An
Electron micrograph ofTMV particles (Acheson, 2011)

Part I: Electrochemical "amping" ofTMV.
Part II: TMV potency test

• Part Ill: NMR, UV-Vis, Cyclic Voltammetry to
assess damage

• Hypothesis: By utilizing the acidic properties of
DNA and RNA, viral genetic material can be
irreversibly and selectively damaged using
electrochemistry.

Figure 1: TMV Structure

Figure 3: TMV Potency Experiment

Results suggest that TMV potency decreased
after electrochemical treatment and damage
occurred

electrochemistry studies, Jung Jae Koh
for our NMR and UV-Vis studies and all
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